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EnvlrobE~: A n Interactive Space-Environment Informa tion Resource EnviroNET is an i n t e r a c t i v e menu-driven system s e t up a s an information resource for experimenters, program managers, and design and t e s t engineers who a r e involved in space m i ssions. I t s basic use is a s a fundamental single-source of data f o r the environment encountered by S h u t t l e and Space Station payloads, b u t i t a l s o has wider a p p l i c a b i l i t y i n t h a t i t includes information on environments encountered by other s a t e l l i t e s in both low a l t i t u d e and high a l t i t u d e (including geosynchronous) o r b i t s . I t incorporates both a t e x t -r e t r i e v a l mode and an i n t e r a c t i v e modeling code mode. The system is maintained on the ENVNET MicroVAX computer a t NASA/Goddard Space Flight Center. I t s services a r e available a t no cost t o tiny user who has access t o a terminal and a dial-up port.
I t is a tail-node on SPAN, and so i t is accessible e i t h e r d i r e c t l y o r through BITNET, ARPANET, and GTE/TELENET via NPSS.
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COSATI CODES PROJECT NO. I n i t i a l l y , many of these individuals do not have the appropriate technical background t o be familiar w i t h sources for the space environment data they require. There is a l s o a need for a focal point of such information so t h a t groups working on the same mission a t d i f f e r e n t i n s t i t u t i o n s have a common data base f o r use i n t h e i r respective portions of the mission. Additionally, the common source should be e a s i l y modified and maintained w i t h the most recent data available. EnviroNET has been created t o perform t h i s r o l e .
I
DESCRIPTION
EnviroNET is an information resource f o r experimenters, dssign and t e s t engineers, and program managers who a r e involved w i t h space missions.
I t s basic use is a s a fundamental s i n g l e repository of information about the environmental areas of concern encountered by Shuttle and Space Station payloads, but i t a l s o has wider a p p l i c a b i l i t y for information on the somewhat h o s t i l e space environments encountered by s a t e l l i t e s i n both low a l t i t u d e and high (including geosynchronous) o r b i t s . I t is maintained by NASA through cooperative e f f o r t s of industry, other government agencies, academia, and the NASA comuni t y .
EnviroNET incorporates a combination of expository text and numerical t ables amounting t o about one million characters (bytes) plus FORTRAN programs t h a t model the neutral atmosphere, ionosphere, geomagnetic f i e l d , and the energetic electron and proton environments. This t e x t is under continuous review, correction, and augmentation by ten subpanels of technical experts --
r e a c h o f t h e main t o p i c s d e a l t w i t h . The aim is t o k e e p it a s a c c u r a t e and c u r r e n t a s p o s s i b l e . The EnviroNET f i l e s a r e s t o r e d on a MicroVAX I1
computer a t Goddard Space F l i g h t C e n t e r and may be a c c e s s e d on a 24-hour d i a lup b a s i s a t 300/1200 baud w i t h o r d i n a r y t e l e p h o n e c o n n e c t i o n s and a t 9600 baud f o r u s e r s on t h e Space P h y s i c s A n a l y s i s Network (SPAN). The SPAN network i n c l u d e s s e v e r a l hundred computers i n t h e U.S. and i n o t h e r c o u n t r i e s .
EnviroNET is i d e a l l y s u i t e d f o r t h e s c i e n c e u s e r s who f i n d i t d e s i r a b l e and f e a s i b l e t o perform an i n c r e a s i n g amount o f t h e i r work by computer n e tworking w i t h t h e i r c o l l e a g u e s from t h e i r "remote" home l a b o r a t o r i e s and comp u t e r s . T h i s is a n e x p a n s i o n o f t h e c o n c e p t s t a r t e d w i t h t h e Atmosphere E x p l o r e r and Dynamics E x p l o r e r programs wherein remote s c i e n t i s t s were conn e c t e d o v e r d e d i c a t e d phone l i n e s t o a c e n t r a l "remote" computer s i t e c o n t a i ni n g t h e i r d a t a and computer programs.
With t h e a d v e n t o f SPAN, t h e remote Dynamics E x p l o r e r s c i e n t i s t s c o u l d communicate w i t h o n e a n o t h e r d i r e c t l y and o f f l o a d c a l c u l a t i o n s and d a t a a n a l y s i s t o t h e i r home s y s t e m s , t h e r e b y improvi n g p r o d u c t i v i t y w i t h s i m u l t a n e o u s a n a l y s i s on r e m o t e , d i s t r i b u t e d computer s y s t e m s . F o l l o w i n g t h i s example, we are c r e a t i n g a f a c i l i t y t o p e r m i t t h e u s e r t o c o n d u c t t e l e a n a l y s i s , i . e . , perform a n a l y s i s o f t h e S p a c e S h u t t l e /
S p a c e S t a t i o n environment d a t a and u s e t h e s p a c e environment models on comput e r s a t remote i n s t i t u t i o n s . T h i s e f f o r t w i l l i n c l u d e t h e NASA c e n t e r s , o t h s r government l a b o r a t o r i e s , i n d u s t r y , and u n i v e r s i t i e s .
The a c a d e m i c community is a l s o i n v o l v e d b e c a u s e i t p r o v i d e s i m p o r t a n t opp o r t u n i t i e s f o r t e s t i n g and e v a l u a t i n g new i d e a s , t e c h n i q u e s and c o n c e p t s b e f o r e t h e y have r e a c h e d t h e s t a t e o f m a t u r i t y c o n s i d e r e d by c o n t r a c t o r s and p r o j e c t managers a s b e i n g s u i t a b l e f o r i m p l e m e n t a t i o n . T h i s t e s t b e d program p r o v i d e s a v a l u a b l e way o f t r a i n i n g t h e g r a d u a t e s t u d e n t s who r e p r e s e n t t h e f u t u r e s c i e n t i s t s and e n g i n e e r s o f t h e n a t i o n , and who need t o b e a t t h e l e a d i n g e d g e o f o u r d e v e l o p i n g t e c h n o l o g y t o e n s u r e o u r economic s u r v i v a l .
The v a r i o u s f a c i l i t i e s i n EnviroNET are a c c e s s e d by a menu-driven s y s t e m which i n c l u d e s a number o f o p t i o n s : R e t r i e v a l and r e a d i n g o r downloading o f t e x t ; summaries a n d / o r p l o t s o f e n v i r o n m e n t a l p a r a m e t e r s ; o n -l i n e c o m p u t a t i o n s o f m a g n e t i c f i e l d p a r a m e t e r s , p a r t i c l e f l u x e s , a t m o s p h e r i c c o n s t i t u e n t s , e t c .
F o r more d e t a i l e d s t u d i e s , s o f t w a r e can be downloaded t o t h e u s e r ' s computer f o r u s e a t h i s / h e r f a c i l i t y .
When the system is accessed f o r information, the Table of Contents is displayed and the user is instructed t o s e l e c t a topic.
When the user has finished his/her a c t i v i t i e s related to the selected topic, the user is returned t o the -r e t r i e v a l and reading or downloading of t e x t ; -downloading of high-resolution graphics summaries and/or environmental parameters;
-on-line computations of magnetic f i e l d parameters; -on-line computations of p a r t i c l e fluxes, atmospheric c o n s t i t u e n t s , e t c .
Data flow i n the EnviroNET system is shown in Figure 1 . Text, d a t a , and environmental models reside i n a number of f i l e s on the ENVNET computer. A number of modeling groups, including the Natural Environments group with which we a r e associated, a r e responsible f o r the t e x t , data bases, models, and i n t e r a c t i v e computation programs. These modules a r e i n s t a l l e d and maintained on the EnviroNET system by NASA personnel who work d i r e c t l y on the ENVNET computer . 
ENVIRONMENT
who h a s a c c e s s t o SPAN e i t h e r d i r e c t l y o r through BITNET o r ARPANET can a c c e s s EnviroNET simply ( e . g . , u s i n g t h e SET HOST f e a t u r e ) . Those who do n o t have a c c e s s t o SPAN d i r e c t l y can g e t a c c e s s t h r o u g h t h e l o c a l GTE/TELENET system. To d o s t h i s , they must o b t a i n t h e GTE/TELENET l o c a l phone a c c e s s number and e n t e r through NPSS. Details f o r t h i s a c c e s s are a v a i l a b l e from NASA/Goddard. No c h a r g e is made f o r a c c e s s i n g and u s i n g EnviroNET, b u t u s e r s s h o u l d a v o i d o v e r l o a d i n g o r o t h e r w i s e a b u s i n g t h e system. R a t h e r t h a n r e a d i n g through many pages o f t e x t o n -l i n e , t h e t e x t s h o u l d be down-loaded t o t h e u s e r ' s l o c a l system and a c c e s s e d t h e r e . International Equivalent f&,-r -
SPAN
For a n i n t r o d u c t i o n t o t h e system ( o r f o r very s h o r t i n q u i r i e s ) , t h e BROWSE s y s t e m is a v a i l a b l e .
The BROWSE system is menu-driven and p e r m i t s f a s t , e a s y a c c e s s t o s p e c i f i c i n f o r m a t i o n i n t h e system. I t p e r m i t s a number of a c t i v i t i e s :
BITNET -d i s p l a y o f main t o p i c h e a d i n g s ; -d i s p l a y o f index o f key-words and t o p i c s w i t h c h a p t e r and page numbers ; -d i r e c t a c c e s s t o any s p e c i f i e d p a g e , p l u s f o r w a r d and backward p a g i n g t h r o u g h t e x t ;
-s e a r c h o f indexed key-words o r p h r a s e s ; -s e a r c h o f any c h a r a c t e r s t r i n g i n t e x t .
F o r more d e t a i l e d s t u d i e s , t e x t and s o f t w a r e f i l e s can be downloaded t o t h e u s e r ' s computer f o r u s e a t h i s / h e r f a c i l i t y . DOWNLOADING TEXT AND FIGURES T e x t may be downloaded by a number o f o p t i o n s : KERMIT; d i r e c t copy t o t h e s c r e e n w i t h c a p t u r e s o f t w a r e a t t h e u s e r ' s e n d ; o r , by u s i n g t h e DEC f i l e t r a n s f e r p r o t o c o l s a v a i l a b l e on SPAN. Note t h a t i f t h e t e x t is downloaded by c o p y i n g i t t o t h e s c r e e n , i t is up t o t h e u s e r t o c a p t u r e i t on t h e l o c a l
computer a s i t is d i s p l a y e d . The DEC f i l e t r a n s f e r method is much f a s t e r and c a n b e done i n b a t c h mode, provided your t e r m i n a l h a s a c c e s s t o SPAN. The c h a p t e r s which may b e downloaded a s t e x t a r e t h e f o l l o w i n g :
Thermal and Humidity
V i b r a t i o n and A c o u s t i c s E l e c t r o m a g n e t i c I n t e r f e r e n c e Loads and Low Frequency Dynamics M i c r o b i a l and T o x i c Contaminants M o l e c u l a r Contamination N a t u r a l Environment O r b i t e r Motion P a r t i c u l a t e Environment S u r f a c e I n t e r a c t i o n s D e f i n i t i o n s and Acronyms The t e c h n i c a l c o n t e n t o f t h e i n f o r m a t i o n is c o n s t a n t l y improved t o keep it c u r r e n t . After f l i g h t d a t a have been e x t r a c t e d , a n a l y z e d , and v e r i f i e d by o t h e r s c i e n t i s t s , t h e i n f o r m a t i o n is e n t e r e d i n t o EnviroNET. The i n c l u s i o n o f models makes
EnviroNET a n i n t e r a c t i v e s y s t e m i n s t e a d o f j u s t a n a r c h i v e o f i n f o r m a t i o n .
P a n e l s are c o n t r i b u t i n g new i n f o r m a t i o n on a c o n t i n u i n g b a s i s .
They are a l s o t r y i n g t o work w i t h p r i n c i p a l i n v e s t i g a t o r s on e x t r a c t i o n o f f l i g h t d a t a from e x p e r i m e n t s and are p a r t i c i p a t i n g i r~ t e c h n i c a l m e e t i n g s and workshops. 
F i r s t , t h e g r a p h i c s s o f t w a r e is downl o a d e d ; t h e n t h e f i g u r e is s e l e c t e d and may be downloaded e i t h e r u s i n g KERMIT o r by a d i r e c t copy t o t h e u s e r ' s t e r m i n a l u s i n g t h e DEC f i l e t r a n s f e r p r o t oc o l s . INTERACTIVE SOFTWARE AND MODELS
The c u r r e n t i n t e r a c t i v e computation s o f t w a r e i n c l u d e s a m a g n e t i c f i e l d t r a c i n g r o u t i n e , s e v e r a l e n e r g e t i c p a r t i c l e models, M I S -8 6 , and t h e I n t e rn a t i o n a l R e f e r e n c e I o n o s p h e r e . The models a r e a c c e s s e d by e n t e r i n g t h e Funct i o n C a l c u l a t i o n System s e l e c t e d from t h e main menu.
When t h i s s y s t e m is s e l e c t e d , a new menu is d i s p l a y e d from which one can s e l e c t t h e MSIS-86 Neut r a l Thermosphere Model, t h e I n t e r n a t i o n a l R e f e r e n c e l o n o s p h e r e , t h e Magnetic F i e l d Model, o r E n e r g e t i c P a r t i c l e s Models. A b r i e f d e s c r i p t i o n o f e a c h o f t h e s e f o l l o w s .
The MSIS-86 N e u t r a l Thermosphere Model is t h e 1986 COSPAR I n t e r n a t i o n a l R e f e r e n c e Atmosphere and is based on i n -s i t u c o m p o s i t i o n and t e m p e r a t u r e measurements and ground-based r a d a r measurements c o v e r i n g a c o m p l e t e s o l a r cyc l e . The i n p u t s r e q u i r e d , which a r e prompted f o r , a r e : d a y , a l t i t u d e , l a t it u d e , l o n g i t u d e , l o c a l time, F l O s 7 f l u x ( b o t h 3-month and p r e v i o u s d a y a v e ra g e s ) , and t h e m a g n e t i c index A The model, which is v a l i d o v e r t h e a l t i t u d e P ' r a n g e o f 85 km t o 1000 hm, p r o d u c e s t h e f o l l o w i n g o u t p u t s : number d e n s i t i e s o f 3 H, N , He, N2, 02, and Ar i n cm-, t o t a l mass d e n s i t y i n gm/cm3, and e x o s p h e r i c t e m p e r a t u r e and t h e t e m p e r a t u r e a t t h e s e l e c t e d a l t i t u The i n t e n t w i l l b e t h a t a u s e r w i l l b e a b l e t o d e t e r m i n e whether t h e e n e r g e t i c p a r t i c l e environment might b e a problem o r n o t .
I f i t m i g h t be, t h e u s e r t h e n can download t h e a p p r o p r i a t e c o d e s and models and d o more d e t a i l e d c a l c u l a t i o n s a t h i d h e r own f a c i l i t y .
More d i s t a n t p l a n s i n c l u . . -destktive evaluation, component failure analysis and reliability; fracture mechanics and stress corrosion; analysis and evaluation of materials at cryogenic and elevated temperatures as well as in space and enemy-induced environments.
Space Sciences Laboratory: Magnetospheric, auroral and cosmic ray physics, wave-particle interactions, magnetospheric plasma waves; atmospheric and ionospheric physics, density and composition of the upper atmosphere, remote sensing using atmospheric radiation; solar physics, infrared astronomy, infrared signature analysis; effects of solar activity, magnetic storms and nuclear explosions on the earth's atmosphere, ionosphere and magnetosphere; effects of electromagnetic and particulate radiations on space systems; space instrumentation.
